An enzyme catalyzing the transfer of the rhamnosyl moiety of UDP-L-rhamnose to the 6 -hydroxyl group of the 3-O-bound glucose of anthocyanidin 3-O-glucosides has been demonstrated in petal extracts of Silene dioica plants. The enzyme activity is controlled by a single dominant gene N\ no rhamnosyltransferase activity is found in petals of n/n plants. The 60-fold purified rhamnosyltransferase exhibits a pH optimum of 8.1, has a molecular weight of about 45000 daltons, is sti mulated by the divalent metal ions Mg2+, Mn2+ and Co2+, and has a "true Km" value of 0.09 mM for UDP-L-rhamnose and 2.2 mM for cyanidin 3-O-glucoside. Pelargonidin 3-O-glucoside and delphinidin 3-O-glucoside can also serve as acceptor. The enzyme can also catalyze the rhamnosylation of anthocyanidin 3,5-diglucosides although at reduced rate. The biosynthetic pathway for the synthesis of cyanidin 3-rhamnosylglucoside-5-glucoside in petals of S. dioica is discussed.
Results

Enzymatic synthesis o f cyanidin 3-rhamnosylglucoside
Identification o f reaction product
The enzymatically formed product could not be distinguished chromatographically from cyanidin 3-rhamnosylglucoside by the following criteria: 
Conditions fo r enzyme activity and enzyme properties
In crude extracts, the presence of soluble PVP, a reducing agent and Triton X-100 were necessary for maximal activity. In the Sephadex G-50 protein fraction, however, PVP could be omitted. /?-Mercaptoethanol or cysteine could be used as reducing agents. Tween 20, cetrimide or 2-methoxyethanol (EGME) could not act as substitute for Triton X-100 (Table I) ; in fact they inhibited the reaction rate.
The enzyme was further purified as outlined in Table II . The activity of the concentrated Sephadex G-50 protein fraction diminished by 25% after stor age for 3 months at -2 0 °C. Repeated freezing and thawing of the protein preparation led to a rapid decline in activity. When stored at 4 °C the enzyme lost 80% of its activity in one week.
Protein and time linearity
The amount of cyanidin 3-rhamnosylglucoside formed from cyanidin 3-O-glucoside and UD P-l- Table I 
p H optimum
The enzyme exhibited a pH optimum of 8.1 with half-maximum velocities of pH 6.1 and 8.8. The enzyme had an identical pH curve both in glycylglycine buffer and in phosphate buffer. The skew ness of the curve is probably due to protein denaturation and the instability of anthocyanins at higher pH's. To circumvent this problem, all further assays to describe the enzyme properties, were performed at pH 7.5 at which 90% of the activity is still left. The incubation time was shortened to 10 minutes.
Influence o f divalent metal ions and other reagents
The (Table III) .
Genetic control
The activity of the rhamnosyltransferase in petal extracts of various genotypes of S. dioica is present ed in Table IV (Table IV) . The enzyme was assayed as described in Material and Methods. The assay mix ture contained about 100 nmol of anthocyanin acceptor. Radioactivity was de termined after cochromatography of the reaction mixture with carrier anthocy anin, on the spot of the earner and is given as cpm above the background. a Abbreviations: Cy, cyanidin; Pg, pelargonidin; Dp, delphinidin; R, rhamnose; G, glucose. 
C-P-M-nn
Cy 3G /C y 3G 5G none 1378
C-P-mm nn
Cy 3G none 4054
C-pp mm TVPg 3RG 3829 not det.
Green parts C-P-mm N-
Cy 3G none 298
The anthocyanidin 3-O-glucosyltransferase was assayed as described by Kam steeg et al. 
Protein assays
Protein was determined according to the method of Lowry et al. [16] using bovine albumin as a standard. In the presence of interfering substances as PVP, Triton X-100 and /?-mercaptoethanol, the cali bration curve was also determined in the presence of these substances [ 
Assay o f enzymatic activity
Characterization o f the enzymatically form ed product
To determine which part of the anthocyanin formed was labelled, it was suspended in 1 ml 2 N hydrochloric acid and hydrolyzed for 1 h in a fused tube in a boiling water bath [6] . The anthocyanidin formed was extracted with isoamyl alcohol, concen trated under reduced pressure and applied as a spot on Whatman III and developed in Forestal. After drying of the chromatogram, the cyanidin spot was cut out and counted in 20 ml toluene liquifluor in a liquid scintillation spectrometer. The sugar contain ing water phase was neutralized over a mixed bed ion exchanger (Merck V) and concentrated under reduced pressure. The released sugar was identified by means of cochromatography with glucose and rhamnose on a cellulose MN 300 thin layer plate, developed twice with formic acid-2-butanone-tertiairy butanol-water (15:30:40:15, v/v/v/v) [18] . The sugar was made visible by spraying with a mixture of 2.58 gram aniline hydrogen phtalate in 100 ml «-butanol saturated with water, followed by heating for 5 minutes at 110 °C [19] , The glucose and rham nose spots were scraped off, bleached by spraying with 30% hydrogen peroxide, and after drying sus pended in 20 ml of a instafluor-water mixture and counted.
